"Gene expression changes induced by latent or persistent viral infection may alter the course of chronic disease pathogenesis," says Virgin. Thus, he suggests, viruses associated with the respiratory tract may influence diseases such as asthma, chronic obstructive pulmonary disease, and chronic bronchitis.
Latent infections also may induce inflammatory diseases in genetically predisposed individuals, according to Virgin. For example, Atg16L1 mutations associated with Crohn's disease do not confer that disease to mice. However, when such mutations occur in mice with chronic norovirus infections, the animals develop blunted intestinal villi, abnormal Paneth cell morphology, and colitis that do not arise in mice infected with that virus but with normal Atg16L1 genes. "Virus-plus-susceptibility gene interactions determine Crohn's disease gene phenotypes in the intestine," he says. The researchers took a phylogenetic approach in their search for traces of LUCA genes. Specifıcally, among proteins encoded in prokaryotic genomes, they searched for those that fulfıll two criteria: fırst, that the protein be present in at least two higher taxa of bacteria and archaea and, second, that its phylogenetic tree recapitulates bacterial and archaeal monophyly. Genes meeting both criteria are unlikely to have undergone transdomain lateral gene transfer, and thus were probably present in LUCA and inherited within domains since the time when LUCA lived, according to Martin.
The researchers examined 6,103,411 protein-coding genes from 1,847 bacterial and 134 archaeal genomes before sorting them into 286,514 protein families, 11,093 of which contained homologs from bacteria and archaea. Within this large set, only 355 clusters preserve domain monophyly, consis-
MINITOPIC

Microbiology Policy Bulletin Board
Recent developments involving microbiology and related science policy matters and including drug, vaccine, and diagnostic product approvals:
• During the United Nations General Assembly last September, world leaders vowed to take a coordinated approach to antimicrobial resistance problems in human and animal health-promising to develop national action plans based on the "Global Action Plan on Antimicrobial Resistance," a 2015 report from officials of the World Health Organization.
• Late in September, members of the U.S. Congress agreed to provide $1.1 billion to study and control the Zika virus; these resources were issued as part of a continuing resolution needed to keep the government running through December 9.
• U.S. officials in September announced a competition, "the Antimicrobial Resistance Diagnostic Challenge," promising $20 million in prizes covering "innovative and novel laboratory diagnostic tests." • The High-Risk, High-Reward Research program, supported by the National Institutes of Health Common Fund, in October issued 88 grants amounting to approximately $127 million to "highly creative and exceptional scientists with bold approaches to major challenges in biomedical research." • U.S. Food and Drug Administration (FDA) officials in September issued a final rule on the safety and effectiveness of antibacterial soaps, calling for removal of triclosan and triclocarban from over-the-counter antibacterial hand and body washes.
• Also in September, FDA officials sought comments on rules to slow antibiotic resistance that would restrict use of such drugs in livestock-specifically, by limiting the duration of the use of "antimicrobial drugs of importance to human medicine" when they are "administered in the feed or water of food-producing animals." • The Government Accountability Agency in September issued another report in a series, "High- "This analysis for the LUCA is particularly powerful because of these data being available in a universal format," says Jack A. Gilbert of Argonne National Laboratory near Chicago, Ill. "Being able to predict the biochemical basis for the LUCA is key to understanding early life, and the history of our planet. That we have 335 proteins that are conserved is still speculation, but [their] potential function fıts well with expected outcome." "There is a problem" with this new analysis, says Massimo Di Giulio from the Institute of Biosciences and Bioresources of CNR, in Naples, Italy. "The LUCA's gene list reveals only nine nucleotide biosynthesis and fıve amino acid biosynthesis proteins. This is not expected . . . at the evolutionary stage of LUCA and above all because the genetic code co-evolved with the biosynthetic pathways of amino acids." Whether this apparent inconsistency is only marginal or a more central flaw in the analysis cannot be said for sure, he notes.
This new vision of LUCA sees it as being only "half-alive," Martin says. "We think that the picture of LUCA presented by the data reflects a phase of evolution in the transition from geochemical reactions to biochemical reactions. Every theory for the origin of LUCA has to entail something like that, and we think that these genes provide a glimpse of it." Put another way, he adds, "There is no way to get from carbon dioxide, rocks, and water to fully fledged prokaryotes without going through an intermediate that is not completely alive. The idea is not as radical as it seems. It's actually a necessary element of all origin of life theories, whether the theory says so or not." Spribille and his collaborators did not set out to overturn the standard means for defıning lichens. Instead, the project started with a focused analysis of Bryoria tortuosa, a yellow lichen that grows in the forests of western Montana and makes the toxin vulpinic acid. Its near relative, B. fremontii, however, contains the same fungus (Ascomycota) and alga (Viridiplantae), yet B. fremontii is dark brown, not yellow, and does not produce vulpinic acid, which likely protects B. tortuosa and other lichen from microbes or larger predators. When the researchers compared the transcriptomes of these two lichens, they found no telltale genetic differences between them.
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